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DETAILED ACTION 

This Office Action is in response to the Application filed August 3, 2005. 

Drawings 

1 . The drawings filed September 30, 2005 are objected to because the lines and 
numbers are smeared in Fig. 1 . Corrected drawing sheets in compliance with 37 CFR 
1.121(d) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. The figure or figure number of an amended drawing should not be labeled as 
"amended." If a drawing figure is to be canceled, the appropriate figure must be 
removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several 
views of the drawings for consistency. Additional replacement sheets may be 
necessary to show the renumbering of the remaining figures. Each drawing sheet 
submitted after the filing date of an application must be labeled in the top margin as 
either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the 
changes are not accepted by the examiner, the applicant will be notified and informed of 
any required corrective action in the next Office action. The objection to the drawings 
will not be held in abeyance. 
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Specification 

2. The disclosure is objected to because of the following informalities: 
On line 8 of [0014], "that" should be replaced by "because". 

On line 5 of [0015], ". Most" should be replaced by "most". 

On line 5 of [0046], a word is missing between "low" and "formed". 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nobuyuki et al. (Machine translation of JP H10-084159) as modified by Edmond et al. 
(US 5,338,944) and further in view of Sung et al. (US 2002/0179918). 

In regards to claims 1 , 4 and 6, Nobuyuki et al. disclose a Ill-nitride 
semiconductor light emitting device (Fig. 1 ) comprising a plurality of Ill-nitride 
semiconductor layers (layers 102-108) including an active layer (105) (lines 1-2 of 
[0019]) inherently emitting light by recombination of electrons and holes, the plurality of 
Ill-nitride semiconductor layers (layers 102-108) having a p-type Ill-nitride 
semiconductor layer (108) (lines 4-5 of [0021]) at the top thereof, a SiC layer (109) 
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(lines 1-2 of [0023]) grown on the p-type Ill-nitride semiconductor layer (108), the SiC 
layer (109) having a p-type conductivity and a thickness of 1,000 A (lines 1-2 of [0023]), 
and a p-side electrode made of nickel and gold (113 and 1 14 combined) (lines 2-3 of 
[0028]) formed on the SiC layer (109). 

Nobuyuki et al. differ from the claimed invention by not comprising the SiC layer 
having an n-type conductivity and a thickness of 5 to 500 A for the holes to be injected 
into the p-type Ill-nitride semiconductor layer by tunneling. 

Edmond et al. disclose a SiC semiconductor light emitting device (Fig. 3) 
comprising a top SiC contact layer (56) having an n-type conductivity (col. 6, lines 67-68 
and col. 7, lines 6-8) to take advantage of greater conductivity and optical 
characteristics of n-type SiC layer (col. 7, lines 10-12). 

Since both Nobuyuki et al. and Edmond et al. teach a semiconductor light 
emitting device comprising a SiC substrate and a SiC p-side contact layer, it would have 
been obvious to the one of ordinary skill in the art at the time the invention was made to 
combine the Ill-nitride semiconductor light emitting device disclosed by Nobuyuki et al. 
with the n-type p-side SiC contact layer disclosed by Edmond et al., because the n-type 
p-side SiC contact layer would have greater conductivity and better optical 
characteristics, and easier to form than p-type p-side SiC contact layer (col. 7, lines 12- 
16 in Edmond et al.). 

Further regarding claim 1, Nobuyuki et al. as modified by Edmond et al. differ 
from the claimed invention by not comprising the SiC layer having a thickness of 5 to 
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500 A for the holes to be injected into the p-type Ill-nitride semiconductor layer by 
tunneling. 

Sung et al. disclose a Ill-nitride semiconductor light emitting device (Fig. 1 ) where 
the thickness of the n-type p-side contact layer (20) (lines 13-14 of [001 1]) is 20 A (lines 
2-4 of [0013]) for the holes to be injected into the p-type Ill-nitride semiconductor layer 
by tunneling, which is reverse-tunneling. 

Since both Nobuyuki et al. and Sung et al. teach a Ill-nitride semiconductor light 
emitting device, it would have been obvious to the one of ordinary skill in the art at the 
time the invention was made to combine the Ill-nitride semiconductor light emitting 
device disclosed by Nobuyuki et al. as modified by Edmond et al. with the thickness of 
the contact layer disclosed by Sung et al., because the thickness of the contact layer 
can be controlled to optimize reverse-tunneling to improve the performance of the Ill- 
nitride semiconductor light emitting device. 

In regards to claim 2, Nobuyuki et al. as modified by Edmond et al. and further in 
view of Sung et al. disclose the Ill-nitride semiconductor light emitting device of claim 1. 

Nobuyuki et al. as modified by Edmond et al. and further in view of Sung et al. 
differ from the claimed invention by not showing that the doping concentration of the SiC 
layer is in a range from 1 * 10 18 to 1 x iO 22 atoms/cm 3 . 

Edmond et al. further disclose that in another embodiment of a SiC 
semiconductor light emitting device (Fig. 1), the doping concentration of the top SiC 
contact layer (23) (col. 5, line 11) is greater than 1 x 10 19 atoms/cm 3 (col. 6, lines 54- 
56). 
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Since both Nobuyuki et al. and Edmond et al. teach a semiconductor light 
emitting device comprising a SiC substrate and a SiC p-side contact layer, it would have 
been obvious to the one of ordinary skill in the art at the time the invention was made to 
combine the Ill-nitride semiconductor light emitting device disclosed by Nobuyuki et al. 
as modified by Edmond et al. and further in view of Sung et al. with the n-type doping 
concentration of the p-side SiC contact layer disclosed by Edmond et al., because the 
doping concentration of the contact layer can be controlled to improve the performance 
of the Ill-nitride semiconductor light emitting device. 

In regards to claim 3, Nobuyuki et al. as modified by Edmond et al. and further in 
view of Sung et al. disclose the Ill-nitride semiconductor light emitting device of claim 1. 

Nobuyuki et al, as modified by Edmond et al. and further in view of Sung et al. 
differ from the claimed invention by not showing that the growth temperature of the SiC 
layer is in a range from 600 °C to 1200 °C. 

The limitation "the growth temperature of the SiC layer is in a range from 600 °C 
to 1200 °C" is a product-by-process limitation that does not structurally distinguish the 
claimed invention over the prior art. Note that a product by process claim is directed to 
the product per se, no matter how actually made, In re Hirao, 190 USPQ 15 at 17 
(footnote 3). See also In re Brown, 173 USPQ 685; In re Luck, 177 USPQ 523; In re 
Fessmann, 180 USPQ 324; In re Avery, 186 USPQ 161; In re Wertheim, 191 USPQ 90 
(209 USPQ 554 does not deal with this issue); and In re Marosi et al, 218 USPQ 289, all 
of which make it clear that it is the patentability of the final product per se which must be 
determined in a product by process claim, and not the patentability of the process, and 
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that an old or obvious product by a new method is not patentable as a product, whether 
claimed in product by process claims or not. Note that applicant has the burden of proof 
in such cases, as the above case law makes clear. 

In regards to claim 5, Nobuyuki et al. as modified by Edmond et al. and further in 
view of Sung et al. disclose the Ill-nitride semiconductor light emitting device of claim 1. 

Nobuyuki et al. as modified by Edmond et al. and further in view of Sung et al. 
differ from the claimed invention by not showing that the p-side electrode is made of ITO 
(Indium Tin Oxide). 

Sung et al. further disclose that the p-side electrode (17) (lines 5-6 of [0012]) is 
made of ITO (lines 1-4 of [0015]). 

Since both Nobuyuki et al. and Sung et al. teach a Ill-nitride semiconductor light 
emitting device, it would have been obvious to the one of ordinary skill in the art at the 
time the invention was made to combine the Ill-nitride semiconductor light emitting 
device disclosed by Nobuyuki et al. as modified by Edmond et al. and further in view of 
Sung et al. with the p-side electrode of ITO disclosed by Sung et al., because ITO is a 
well-known electrode material for a Ill-nitride semiconductor light emitting device. 

5. Claims 7, 8, 11, 13 and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nobuyuki et al. (Machine translation of JP H10-084159) as modified 
by Nishi et al. (US 2003/01 1 1666) as evidenced by Shi et al. (US 6,130,001 ). 

In regards to claims 7, 13 and 15, Nobuyuki et al. disclose a Ill-nitride 
semiconductor light emitting device (Fig. 1) comprising a plurality of Ill-nitride 
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semiconductor layers (layers 102-108) including an active layer (105) (lines 1-2 of 
[0019]) inherently emitting light by recombination of electrons and holes, the plurality of 
Ill-nitride semiconductor layers (layers 102-108) having a p-type Ill-nitride 
semiconductor layer (108) (lines 4-5 of [0021]) at the top thereof, a SiC layer (109) 
(lines 1-2 of [0023]) grown on the p-type Ill-nitride semiconductor layer (108), and 
a p-side electrode made of nickeland gold (113 and 114 combined) (lines 2-3 of [0028]) 
formed on the SiC layer (109). 

Nobuyuki et al. differ from the claimed invention by not comprising a Si a C b N c 
(a>0, b>0, c>0) grown on the p-type Ill-nitride semiconductor layer. 

Nishi et al. disclose a light emitting device (Fig. 1) comprising an active layer 
(112) (lines 3-4 of [0061]) and a p-side contact layer (1 1 1) (line 2 of [0061]) where the 
active layer (112) can be inorganic materials and the p-side contact layer (1 1 1) can be 
C x N y layer (lines 2-8 of [0065]) as evidenced by Shi et al. (col. 2, lines 38-40). 

Since both Nobuyuki et al. and Nishi et al. teach a light emitting device, it would 
have been obvious to the one of ordinary skill in the art at the time the invention was 
made to combine the Ill-nitride semiconductor light emitting device disclosed by 
Nobuyuki et al. with the C x N y p-side contact layer disclosed by Nishi et al., because 
C x N y is a well-known hole injection layer material in the light emitting device. 

In regards to claim 8, Nobuyuki et al. as modified by Nishi et al. as evidenced by 
Shi et al. disclose the Ill-nitride semiconductor light emitting device of claim 7. 

Nobuyuki et al. as modified by Nishi et al. as evidenced by Shi et al. differ from 
the claimed invention by not showing that the growth temperature of the C x N y layer is in 
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a range from 600 °C to 1200 °C. 

The limitation "the growth temperature of the C x N y layer is in a range from 600°C 
to 1200°C" is a product-by-process limitation that does not structurally distinguish the 
claimed invention over the prior art. Note that a product by process claim is directed to 
the product per se, no matter how actually made, In re Hirao, 190 USPQ 15 at 17 
(footnote 3). See also In re Brown, 173 USPQ 685; In re Luck, 177 USPQ 523; In re 
Fessmann, 180 USPQ 324; In re Avery, 186 USPQ 161; In re Wertheim, 191 USPQ 90 
(209 USPQ 554 does not deal with this issue); and In re Marosi et al, 218 USPQ 289, all 
of which make it clear that it is the patentability of the final product per se which must be 
determined in a product by process claim, and not the patentability of the process, and 
that an old or obvious product by a new method is not patentable as a product, whether 
claimed in product by process claims or not. Note that applicant has the burden of proof 
in such cases, as the above case law makes clear. 

In regards to claim 1 1 , Nobuyuki et al. further disclose for the Ill-nitride 
semiconductor light emitting device of claim 7 that the p-side contact layer (109) has a 
p-type conductivity (lines 1-2 of [0023]). 

6. Claims 9, 10, 12 and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nobuyuki et al. (Machine translation of JP H1 0-0841 59) as modified 
by Nishi et al. (US 2003/0111666) as evidenced by Shi et al. (US 6,130,001) as applied 
to claim 7 above, and further modified by Sung et al. (US 2002/0179918). The 
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teachings of Nobuyuki et al. as modified by Nishi et al. as evidenced by Shi et al. are 
discussed above. 

In regards to claims 9, 10 and 12, Nobuyuki et al. as modified by Nishi et al. as 
evidenced by Shi et al. disclose the Ill-nitride semiconductor light emitting device of 
claim 7. 

Nobuyuki et al. as modified by Nishi et al. as evidenced by Shi et al. differ from 
the claimed invention by not showing that the doping concentration of the C x N y layer is 
in a range from 1 x 10 18 to 1 x 10 22 atoms/cm 3 (claim 9), the C x N y layer has a thickness 
of 5 A to 500 A (claim 10), and the C x N y layer has an n-type conductivity (claim 12). 

Sung et al. disclose a Ill-nitride semiconductor light emitting device (Fig. 1) where 
the doping concentration and the thickness of the n-type conductivity, p-side contact 
layer (20) (lines 13-14 of [0011]) is 1.5 x 10 20 atoms/cm 3 and 20 A (lines 2-4 of [0013]). 

Since both Nobuyuki et al. and Sung et al. teach a Ill-nitride semiconductor light 
emitting device, it would have been obvious to the one of ordinary skill in the art at the 
time the invention was made to combine the Ill-nitride semiconductor light emitting 
device disclosed by Nobuyuki et al. as modified by Nishi et al. as evidenced by Shi et al. 
with the doping concentration, thickness and conductivity type of the p-side contact 
layer disclosed by Sung et al., because the doping concentration, thickness and 
conductivity type of the p-side contact layer can be controlled to improved the 
performance of the Ill-nitride semiconductor light emitting device. 
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In regards to claim 14, Nobuyuki et al. as modified by Nishi et al. as evidenced by 
Shi et al. and further modified by Sung et al. disclose the Ill-nitride semiconductor light 
emitting device of claim 7. 

Nobuyuki et al. as modified by Nishi et al. as evidenced by Shi et al. and further 
modified by Sung et al. differ from the claimed invention by not showing that the p-side 
electrode is made of ITO (Indium Tin Oxide). 

Sung et al. further disclose that the p-side electrode (17) (lines 5-6 of [0012]) is 
made of ITO (lines 1 -4 of [001 5]). 

Since both Nobuyuki et al. and Sung et al. teach a Ill-nitride semiconductor light 
emitting device, it would have been obvious to the one of ordinary skill in the art at the 
time the invention was made to combine the Ill-nitride semiconductor light emitting 
device disclosed by Nobuyuki et al. as modified by Nishi et al. as evidenced by Shi et al. 
and further modified by Sung et al. with the p-side electrode of ITO disclosed by Sung et 
al., because ITO is a well-known electrode material for a Ill-nitride semiconductor light 
emitting device. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jay C. Kim whose telephone number is (571) 270-1620. 
The examiner can normally be reached on 7:30 AM - 5:00 PM EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be reached on (571) 272-2298. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 





